The mathematical formulation and discretization associated with the numeric simulation method is described in the following sections. The temporal discretization is accomplished using finite differences, while the spatial discretization is conducted using the spectral element technique [12, 13] . The spectral element technique is a high-order, weighted-residual technique that combines the geometric flexibility of the finite element technique with the accuracy and rapid convergence of spectral methods. The numerical approach used is that of direct simulation, using initial value solvers. Since unsteadiness leads to better mixing, the desirability of maximum wave amplitude for a given Reynolds number is self evident. For each Groove geometry, a summary of the critical Reynolds number (± 2 %) and the corresponding frequency of the least stable mode is presented in Table 2 . Figure 12a and with collocation points in Figure 12b , while the general configuration is depicted in Figure 12c . Material properties, summarized in Table 4 , were selected to both emphasize improved thermal performance and retain realism.
Using this solution technique, the
In spite of its handling and manufacturing difficulties, Beryllia is used for both the cap and the substrate because of its promise for use in future packages [19] . A plastic cap
is also used to demonstrate the impact of using a Beryllia cap upon thermal performance. The chip is specified to produce 5.0 
16.
14.
12.
10. 
